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(57) ABSTRACT

A vehicle suspension cage 1s provided and more particularly
a dirt track racing rear axle birdcage style cage having
features facilitating rapid suspension tuming and adjustment
typically experienced during competitive events to accom-
modate varying track and handling conditions. A particular
advantage 1s that adjustment of the suspension cage 1is
accomplished without unloading the suspension thereby
climinating lifting the vehicle off the ground or removing the
vehicle weight from the suspension. A four-link dirt modi-
fied suspension cage configuration embodiment and method
of adjustment 1s provided; however, the suspension cage 1s
adaptable to a variety of configurations and embodiments.

8 Claims, 10 Drawing Sheets
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VEHICLE SUSPENSION CAGE AND
METHOD OF ADJUSTMENT

This non-provisional utility patent application, filed in the
United States Patent and Trademark Oflice, claims the

benefit of U.S. Provisional Patent Application Ser. N_o.
62/612,632 filed Jan. 1, 2018 which 1s hereby incorporated
by reference.

FIELD OF THE INVENTION

The present invention relates to adjustable vehicle sus-
pension cages and, more particularly to a vehicle suspension
cage for the rear axle, also referred to as a birdcage,
incorporating elements facilitating quick and easy adjust-
ment as required for competitive racing and other competi-
tive sport vehicles.

BACKGROUND OF THE INVENTION

Suspension tuning and adjustment 1s a critical need for
competitive auto racing and other vehicle sports. As part of
maximizing a vehicle’s handling and competitive edge, the
suspension 1s tuned to change the way the vehicle behaves
on different tracks and varying road conditions. Suspension
adjustments are routinely made before and after a race to
optimize vehicle performance for a varniety of reasons
including adapting to changing track surfaces, improving
handling, increasing acceleration, braking, cornering forces
and many other reasons. These adjustments are typically
made 2 to 3 times or more during a competition. Suspension
adjustments can also be time consuming and difhcult to
accomplish. Further, the adjustments need to be made
quickly and with ease because of the competitive nature and
time constraints of competitive racing events.

The rear axle suspension, particularly for dirt track racing,
requires Irequent tuning adjustments during competitive
events. A wide variety of rear axle suspension configurations
and designs are utilized and are typically subject to the
personal preferences of the race driver; however, all require
clements providing attachment of the rear axle to the chassis.
A suspension cage 1s typically fitted to the axle, one on the
right and one on the left. For dirt track racing the suspension
cage 1s often called a birdcage suspension. Each birdcage
comprises a cylindrically shaped housing with a bearing
mounted within the inner circumierence of the housing
wherein a cylindrical axle 1s received by the mner circum-
terence of the bearing thereby providing rotatable mounting
of the birdcage to an axle. Various elements, such as shear
plates, are fixed to the housing and disposed to extend
upwardly and downwardly from the housing and perpen-
dicularly from the axle. Suspension rods are typically fitted
to the shear plates securing the suspension cage to the
chassis. Additional suspension elements are often also
installed between the suspension cage and chassis including
shock absorbers, springs and struts.

Prior art suspension adjustments are typically performed
by the steps of removing connector bolts and spacers from
mounting holes, repositioning the suspension to another
mounting hole, and reinserting the connector bolts and
spacers. These adjustments can be diflicult, particularly the
steps of removing and reinserting connector bolts and spac-
ers because there 1s normally the weight of the vehicle at the
connection points of the suspension cage resulting n a
binding of the bolts and spacers at the connections points of
the suspension cage as the suspension elements shift when
the connector bolts are loosened.
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The step of reinserting connector bolts and spacers 1s also
difficult as aligning mounting holes can be challenging with

or without loading of the suspension due to the weight of the
vehicle. Repositioning the connector bolts and spacers back
into the proper place and alignment 1s diflicult because of the
other suspension forces misaligning the suspension while
the suspension 1s apart. Consequently, a suspension adjust-
ment with bolt removal often requires 20 to 30 minutes in
the worst case.

Adjusting a race vehicle suspension under competitive
racing conditions has historically been problematic and time
consuming. What i1s needed 1s an improved vehicle suspen-
sion cage for competitive racing comprising features facili-
tating quick and easy adjustment.

SUMMARY OF THE INVENTION

Accordingly, the present invention 1s directed to an adjust-
able vehicle suspension cage resembling a birdcage style
suspension cage and comprising elements facilitating quick
and easy adjustment whilst mounted to a vehicle under
competitive racing conditions.

Dirt track racing suspensions are highly configurable,
consequently a four-link dirt track rear suspension cage
embodiment 1s provided to illustrate the essential elements
of the present invention; however, 1t will be appreciated that
other embodiments and configurations incorporating the
essential elements are within the scope of the invention
including but not limited to two-link and three-link suspen-
sion cage embodiments.

The vehicle suspension cage of the present invention
comprises a cylindrical housing fitted over a user provided
axle or other suspension element, at least one set of dual
shear plates extending outwardly and perpendicularly from
the outside circumierence of the housing and a climber bolt
assembly extending between the dual shear plates. The shear
plates are disposed parallel and opposingly to each other. A
climber slot being a contoured elongated guide slot 1s
formed 1n each shear plate wherein the guide contour on the
opposingly mner surfaces of the shear plates 1s the same. The
outside surfaces of the shear plates have a climber gear
formed 1n one side of the climber slot of the respective shear
plates wherein the climber gears are mirrored on the oppos-
ing shear plates leaving an outwardly facing recessed sur-
face within around the perimeter of the climber slot. The
climber bolt assembly 1s disposed within the climber slots of
the shear plates and fixed in place by a securing nut. The
climber bolt assembly has two climber nuts opposingly
arranged along the climber bolt and disposed near the
proximate and distal ends of the climber bolt on the outside
surfaces of the shear plates and arranged to each engage the
respective climber slot gears. The climber nuts are keyed to
the climber bolt to prevent rotation of the nut around the
climber bolt. The climber bolt assembly further has heim
spacers disposed along the climber bolt between the shear
plates receiving a user supplied suspension heim fitting.

Adjustments to the suspension are made by loosening the
climber bolt securing nut, rotating the climber bolt engaging
and moving the climber nut gears along the climber slot
gears adjusting the location synchronously to a preselected
position within the climber slot of each shear plate, and
tightening the securing nut to fix the climber bolt assembly
in position.

An objective of the present mvention i1s to Tfacilitate
suspension adjustment without removing load from the
suspension cage. The object 1s accomplished by eliminating
the need to disassemble suspension fittings and the realign-
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ment of mounting holes during reassembly. Further climber
bolt assembly within the climber slots are readily adjustable
with the suspension under load by using a wrench to rotate
the climber nuts along the climber slot gears. As adjustments
to the suspension are made under load a higher accuracy of
suspension adjustment 1s also accomplished.

Another objective of the present invention 1s to reduce the
time required to adjust the suspension, a critical advantage
over the prior art. The suspension cage of the present
invention eliminates the time required to unload the suspen-
s1on, remove the suspension fittings, realign the suspension
to a new position, realign the suspension fitting holes,
reinsert and fix the suspension fittings, load the suspension
and check the results of the suspension adjustments. The
results of user suspension adjustment 1s 1mmediately real-
1zed as the suspension remains loaded.

The combination of the simplicity of the features, the ease
of adjustment and the significantly reduced adjustment time
of the present invention overcomes many of the disadvan-
tages of the prior art.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of this specification 1illustrate embodi-
ments of the ivention and, together with the description,
serve to explain the features, advantages, and principles of
the 1nvention.

In the drawings:

FIG. 1 1s a right side view of the suspension cage
according to the present invention mounted to a rear axle on
the passenger side with a wheel circumierence illustrated in
dotted lines resting on a track surface, also 1n dotted lines,
and showing a first suspension configuration with top and
bottom suspension rods each respectively having a heim
fitting fixed to the upper and lower climber bolts of the upper
and lower shear plates at a first set of preselected positions
within the climber slots of the shear plates.

FIG. 2 1s stmilar to FIG. 1 showing a second suspension
configuration with top and bottom suspension rods each
respectively having a heim fitting fixed to the upper and
lower climber bolts mounted at a second set 1 preselected
positions within the climber slots of the shear plates.

FIG. 3 15 a front perspective view of the suspension cage
of the present mvention as disposed for the passenger side
showing expanded details of the upper climber bolt assem-
bly positioned within the climber slots of the upper shear
plates.

FI1G. 4 1s an expanded view of a climber bolt assembly of
the suspension cage according to the present invention.

FIG. 5 1s a front perspective view of the assembled
suspension cage wherein details of the upper climber bolt
are 1llustrated with the heim spacers 1n place on the upper
climber bolt.

FIG. 6 1s a right side view of the suspension cage showing,
the climber slots of the upper and lower right shear plates
with the climber bolt securing nut removably fixing the
climber nuts 1n place within the respective climber slots.

FI1G. 7 1s front view of the suspension cage 1llustrating the
location of the heim fittings of the upper and lower suspen-
sion rods mounted centrally and respectively on the heim
spacers of the upper and lower climber bolts.

FIG. 8 1s a left side view of the suspension cage showing
the climber slots of the upper and lower right shear plates
with the climber bolt head fixing the climber nuts 1n place
within the respective climber slots.
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FIG. 9 1s a cross section view of the suspension cage taken
along Line 9-9 of FIG. 8 showing the assemblage of the

upper and lower climber bolt assemblies with the heim
spacers pressed into the respective suspension rod heim
fittings when the climber bolt assembly climber bolt secur-
ing nuts are tightened.

FIG. 10 1s a detail view of the upper shear plates of FIG.
9 wherein details of the climber bolt keys are shown
securing the climber nuts to the climber bolts preventing,
rotation of the climber nuts around the climber bolt.

FIG. 11 1s a cross section view taken along Line 11-11 of
FIG. 10 1llustrating the fixture of the climber bolt key within
the climber nut and the gears of the climber nut engaging the
climber slot gears wherein the top flange of the climber nut
retains the alignment of the climber nut gear and above the
climber slot recess.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

Although particular embodiments of the imvention have
been described 1n detail for purposes of illustration, modi-
fications may be made to accommodate various suspension
cage configurations without departing from the spirit and
scope of the invention. As used herein, the term “birdcage”
refers to the class of rear axle suspensions typically utilized
in dirt track racing. Where examples are presented to 1llus-
trate aspects of the imnvention, these should not be taken as
limiting the 1invention in any respect.

Now referring 1n greater detail to the various figures of the
drawings wherein like reference characters refer to like
parts, there 1s shown 1 FIGS. 1 and 2, 1s a first embodiment
of the present invention, a vehicle suspension cage, shown
at 20 1n a typical four-link dirt modified suspension con-
figuration. The FIGS. 1 and 2 are taken from the passenger
side illustrating the suspension cage 20 mounted on an axle
with wheel 28 resting on the track surface 30, the suspension
cage providing suspension support with the suspension rods
34 and 36 with the chassis 26. In the four-link suspension
system, a suspension cage 1s utilized on each end of an axle
with a shear plate pair extending upward and a shear plate
pair extending downward from the housing providing upper
32 and lower 42 climber bolt assemblies flexibly connected
to the proximate ends of the upper 34 and lower 36 suspen-
sion rods. The climber bolt assemblies 32 and 42 are
adjustably mounted 1n climber slots formed in the shear
plates. The distal ends of the suspension rods 34 and 36 are
fixed to the vehicle chassis 26. Adjustments are made to the
climber bolt assemblies 32 and 34 to aflect the chassis height
form the track surface 30. FIG. 1 1llustrates a first suspension
cage configuration 22 providing a first selected chassis
height 38 above the track surface 30. In FIG. 2, a second
selected chassis height 40 1s accomplished by adjusting the
location of the upper 32 and lower 42 climber bolt assem-
blies within climber slots 1in the shear plates. Features of the
present 1nvention set forth herein facilitate suspension
adjustments without unloading the vehicle weight from the
suspension.

Details of the vehicle suspension cage are shown 1n FIG.
3 of the present invention mm a four-link dirt modified
suspension embodiment. A cylindrical housing 70 having
mounting flanges 72 around the circumierence and extend-
ing perpendicularly from the outside circumierence provide
mounting surfaces for detachable shear plates 78, 80, 82 and
84. The inside surface 74 of the housing 70 1s finished to
receive bearings or other suitable elements to fix the housing
70 to an axle or other user provided suspension element. The
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shear plates are arranged 1n pairs and disposed parallel to
cach other being fixed to the housing 70 by flange fasteners
76. The shear plates are flat, typically metal, plates arranged
perpendicularly to the housing 70 central longitudinal axis.

Continuing with FIG. 3, the invention requires at least one
shear plate pair. The four-link configuration illustrated has
two shear plate pairs. The upper shear plates 78 and 80 are
disposed to extend upwardly from the housing 70 whilst the
lower shear plates 82 and 84 are disposed to extend down-
wardly from the housing 70. The shear plates have a
thickness suflicient to accommodate climber slots 1n the
outer facing surfaces on each shear plate. The climber slot 1s
an elongated contoured slot through the shear plate com-
prising a guide slot defining the inside perimeter of the
bottom portion of the slot and gears formed along one side
of the perimeter of the upper portion of the slot and the
remainder of the upper portion of the upper perimeter
expanded to provide a recessed surface within the slot.
Referring to FIG. 3, the upper right shear plate 80 has a
climber slot 90 1n the outer facing surface of the upper right
shear plate 80 wherein the climber slot gears 98 are formed
along one side leaving the recessed surface 106 within the
upper perimeter of the climber slot 90 and the lower portion
of the climber slot 90 providing the guide slot 116. The
opposing upper left shear plate 78 also has a climber slot 88
in the outer facing surface having a contour mirrored to
match the upper right shear plate climber slot 90 also with
mirrored climber gear 88 and guide slot 114.

Referring to FIGS. 3 and 4, a climber bolt assembly 32 1s
disposed through the mirrored climber slots 88 and 90 of the
upper shear plates 78 and 80. The climber bolt assembly 32
comprises a climber bolt 44 having a proximate bolt head
end and a distal end receiving a securing nut 32. A key 46
1s formed longitudinally near the proximate end of the
climber bolt 44 and a keyway 30 1s formed longitudinally
near the distal end. The climber bolt keyway 50 removable
receives distal key 48. Two climber nuts 54 are opposingly
positioned on the climber bolt 44 with the bottom ends
facing. The climber nuts 54 comprise a central hollow
cylindrically shaped shait 58 having a top flat circular flange
60 cxtending circumierentially from the shait 58 and a
climber nut gear 56 with teeth extending perpendicularly
from the upper portion of the climber nut shait 58 and
disposed below the flange 60 wherein the gear teeth are
designed to engage the climber slot gear. The climber nut
turther comprises a climber nut keyway 62 disposed longi-
tudinally within the inside circumierence of the climber nut
shaft 58 removably receiving a climber bolt key.

The assemblage of the climber bolt assembly on a shear
plate pair 1s 1llustrated 1n FIGS. 3, 5-8 wherein the climber
bolt 44 1s fitted with a first climber nut 34 with top of the
climber nut 54 adjacent to the proximate end of the climber
bolt 44 and with the climber nut keyway 62 engaging the
climber bolt proximate end key 46. The climber nut 54 is
positioned within the upper left shear plate climber slot 88
with the climber nut flange 60 adjacent to the outer surface
of the upper left shear plate 78, the climber nut gears 58
engaging the climber slot gears 96 and the climber nut shaft
58 having a diameter selected to fit 1n the climber slot 88
wherein the lower portion of the climber slot 88 forms a
guide slot 114 for the climber nut shaft 58. Similarly a
second climber nut 34 1s positioned on the distal end of the
climber bolt 44 and outer surface of the upper right shear
plate 80, engaging the upper right climber slot 90 of the
upper right shear plate 80 with the second climber nut gear
56 engaging the respective climber slot gears 98, the climber
slot guide 116 recerving the climber nut shait 38 and the
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climber nut keyway 62 slidably engaging the climber bolt
distal key 48. The climber slot recessed surface 106 of the
climber slot 90 similarly provides suflicient depth from the
surface of the outer surface of the shear plate to so as not to
interfere with the climber nut gear 56.

It will be appreciated that the climber nuts 54 are keyed
to the climber bolt 44 thereby a means for facilitating the
synchronous rotation of the climber nuts with rotation of the
climber bolt and preventing the rotation of the climber nuts
54 around the climber bolt 44. Therefore rotating the climber
bolt 44 rotates the climber nut gears 58 synchronously along
the climber slot gears 96 and 98 resulting 1n the climber bolt
assembly to climb up or down commensurate with the
rotational direction of the climber bolt 44, through the
climber slots thereby providing selectable adjustment loca-
tions. The securing nut 352 1s tightened to prevent rotation of
the climber bolt 44 thereby securing the preselected adjust-
ment location.

Referring further to FIGS. 5, 6, 7 and 8 showing various
views ol the passenger side vehicle suspension cage details
of the various shear plates utilized 1n a four-link dirt modi-
fied suspension embodiment wherein the driver side cage
has a mirrored configuration. An upward shear plate pair 78
and 80 1s bolted to the housing flange 72 with fasteners 76
with the shear plates arranged parallel and opposite to each
other and perpendicular to the longitudinal axis of the
housing 70. The climber bolt assembly 32 1s positioned
within the shear plate climber slots 88 and 90 and heim
spacers 64 providing a mounting point for an upper suspen-
sion rod. A lower shear plate pair 82 and 84 extending
downward from the housing 70 1s provided 1n the embodi-
ment and are similarly fastened to the housing flange 72. The
lower shear plate pair are substantially similar to the upper
shear plate pair having features of the upper shear pair
mirrored along the housing 70 longitudinal axis. Similarly
the climber bolt assembly 42 1s disposed within the respec-
tive lower left and right shear plates 82 and 84 climber slots
92 and 94. The climber slot gears of all climber slots are
preferably along the side of the climber slots facing the rear
of the vehicle. The lower right shear plate 84 1s expanded
providing additional mounting bores 86 to be utilized to
fasten other suspension elements including shock absorbers,
springs and struts. The expanded lower shear plate should be
installed facing towards the center of the axle consequently
the expanded shear plate 1s disposed on the right side for the
passenger side cage and on the left side for the driver side
cage.

Cross sectional views of FIGS. 9 and 10 illustrates details
of the assemblage with the climber bolt assemblies 32 and
42 1n position with contoured cylindrically shaped heim
spacers 64 disposed on the climber bolt and positioned
opposingly between the shear plates with the bottom ends
iserting mto a user provided heim fitting 66. The heim
spacers 64 have an outside surface countered to accept a
heim fitting 66 between and over the bottom ends of the
heim spacers 64. The heim spacers 64 further provide
structure to the assemblage by preventing the shear plates
from bending mnwards during tightening of the securing nut
52 as the tops of the heim spacers 64 rest against the nside
surfaces of the shear plates. Illustrated also 1s the positioning
of the climber nut tflanges 60 disposed 60 adjacent to and

resting on the outer surfaces of the respective shear plates
89, 90, 92 and 94. Similarly the recessed surfaces 104, 106,

108 and 110 of the respective climber slots 88, 90, 92 and 94
disposed not to interfere with the climber nut gear 56. The
climber bolt 44 proximate key 48 and distal key 48 are
slidably disposed within the climber nut keyway 62. The
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distal key 48 1s removable from the climber bolt keyway 50
to facilitate assembly of the climber bolt assemblies. The
guide slots 114, 116, 118 and 120 of the respective climber
slots 88, 90, 92 and 94 receive the respective climber nuts
54.

The cross sectional view of FIG. 11 taken along the
surface of the upper right shear plate 80 shows the climber
nut gear 54 engaging the climber slot gear 98 with the
climber nut keyway 62 receiving the distal key 48 of the
climber bolt 44 keyway 50. The climber slot 90 upper
portion perimeter has a width suflicient to permait the climber
nut gear 56 to rotate whilst the recessed surface 106 forming,
the top of the lower portion of the climber slot 90 1s the guide
slot 116 receiving the climber nut shaft 8. The top of a heim
spacer 64 rests on the inside surface of the shear plate 80.

Any suitable material may be used for the housing 70 and
shear plates 88, 90, 92 and 94 however, metal 1s preferred
including but not limited to steel and aluminum.

I claim:

1. A vehicle suspension cage comprising

a cylindrically shaped housing having a longitudinal
central axis, an outer surface and a circumfierence,

a pair of shear plates each pair comprising first and second
shear plates each having an 1inner and outer surface and
a thickness, the first and second shear plate inner
surfaces are opposingly aligned, and each shear plate 1s
fixed perpendicularly to the housing circumierence, the
first and second shear plates each comprising a sub-
stantially flat plate and a climber slot being a contoured
clongated slot through the shear plate having a perim-
cter, a lower portion being a guide slot adjacent to the
inner face of the shear plate and an upper portion being
adjacent to the outer surface of the shear plate having
an expanded perimeter with a climber gear formed
along one side of the slot, the first and second shear
plate climber slot contours being aligned thereby hav-
ing mirrored features; and,

a climber bolt assembly disposed through the first and
second shear plate climber slots and comprising a
climber bolt having proximate and distal ends, and first
and second climber nuts disposed on the climber bolt
near the climber bolt proximate and distal ends, and
cach climber nut further having gears disposed to
engage the respective climber slot gears of the first and
second shear plates.

2. The vehicle suspension cage of claim 1 wherein the
climber bolt assembly further comprises a securing nut
disposed on the distal end of the climber bolt and the climber
bolt further comprising a proximate key formed longitudi-
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nally near the climber bolt proximate end and a keyway
formed longitudinally 1n the climber bolt near the distal end,
and a climber bolt distal key removably received by the
climber bolt distal keyway.

3. The vehicle suspension cage of claim 1 wherein the
climber nut 1s further comprising,

a central hollow cylindrically shaped shait having a top
tlat circular flange extending circumierentially from the
shaft, and the climber nut gear having teeth extending
perpendicularly from the upper portion of the climber
nut shaft and disposed below the flange wherein the
gear teeth engage the climber slot gear, the climber nut
being further disposed within the climber slot with the
bottom of the top flange adjacent to the outer surface of
a shear plate, the shait within guide slot.

4. The vehicle suspension cage of claim 2 wherein the
climber nut further comprises a climber nut keyway dis-
posed longitudinally within the 1nside circumierence of the
climber nut shaft slidably receiving the respective key, the
first climber nut keyway receiving the climber bolt proxi-
mate key and the second climber nut keyway receiving the
climber bolt distal key thereby providing synchronous rota-
tion of the climber nuts with the rotation of the climber bolt.

5. The vehicle suspension cage of claim 1 wherein the
climber bolt assembly further comprises two heim spacers
disposed along the climber bolt and between the inner
surfaces of the shear plates.

6. The vehicle suspension cage of claim 1 wherein at least
one shear plate has mounting bores for receiving suspension
clements.

7. The vehicle suspension cage of claim 1 further com-
prising at least two pairs of shear plates and climber bolt
assemblies.

8. The vehicle suspension cage of claim 7 having two
pairs of shear plates and climber bolt assemblies, an adjust-
ment method comprising the steps of;

loosening the upper climber bolt securing nut,

loosening the lower climber bolt securing nut,

rotating the upper climber bolt assembly to a first prese-
lected position within the upper shear plate climber
slots;

rotating the lower climber bolt assembly to a second
preselected position with the lower shear plate climber
slots,

tightening the upper climber bolt securing nut to prevent
rotation of the upper climber bolt; and,

tightening the lower climber bolt securing nut to prevent
rotation of the lower climber bolt.
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